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ABSTRACT , 

A sentence demonstration task was u'sed to examine the 
information processing skills of 14 normal and 14 learning disabled 
college students. The effects of sentence meaningf ulness (meaningful 
vs. nonsense), sentence length (two vs. fovjir vs. six vs. eight 
items), and presentation mode (words vs. logographs) were evaluated. 
A Population Membership by Sentence Length interaction was detected 
and indicated that performance difference? betwefen the populations,, 
favoring the normal Ss, emerged on long sentences., Effects of 
sentence type*ahd presentat ion< mode were similar in the two 
populations. Differences i« short term memo'ry processing were' 
hypothesized tcTSccount for Ihe , population differences. (Author) 
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Abstract 



A' sentence demonstration task was used to examine the information 
processing skills of nornal and learning- disabled college students, .The, 
effects of sentence neaningfulness (rjpaningful vs. nonsense), sentence 
length (2 vs. **«vs. 6 vs. 9 items), and presentation- mode (words*vs„ 
logographs) were evaluated, A Population Membership by Sentence Length 
interaction was detected and indicated that performance differences between 
the populations, favoring the nornal subjects, emerged on long 1 sentences , / 
The effects of sentence type and presentation" made were similar in the two 
populations. m Pif fererfcfes in short-tern memory processing were hypothesized 
to account for the population differences. • • 



. / 



\ 



l 'ee, 'Jordan,' '2nd Gardner - , 1 

* 

* 

Sentence demonstration Ability in Learning disabled and "ornal 
College Students: Analysis of Presentation M Qie f 0 >entenee Length, 

and f'eaningfulness Effects 

« 

Research has be^un to examine the prose recall skills of learning 
disabled, adult's (see -Word en \ Uakamura, 19 p ?; Worden, f'alngren, A Oabourie, 
19-30. The theoretic^ framework that guides this work is the suggestion 
that limitations , in short-term or. working memory may underlie deficits in 
long-tern recall of prose materials. r or example, Perfetr*i and Les^old 
(1978) have suggested^ that a reduce^ speed of processing in short-term 
memory n^y cause encoding to lag behind the input. As sentences are read 
into short-tern memory f disabled learners take longer to retrieve verbal 
codes for individual' words. This delay, in* turn, impairs their ability to 
process information about larger units (clauses, sentences) for storage in 
long-term memory.' 0 

A 4 - sentence demonstration, task was used in the present study to 
investigate potential short-term memory ;#ocessiV)g differences which 
distinguish learning disabled from normal college students. Tn this task, 
participants 4re presented with a sentence thread aloud such as "Sit on 

«r » 

the pillow. " . Props are provided and 'participants are subsequently asked' to 

demonstrate the meaning of the sentence from- memory. .Sentences used in the, 

t » * 
present study varied in length between 2 to 8 words, because of the 

, . •> ••* > • 

hypothesized short-term memory processing differences* between learning 

* 0 .V- t 

disabled and normal college students, difference^ between the two groups in 

t 

sentence demonstration performance were expected to emerge on long 

' 

sentences (e*£., t six and eight word sentences),^ but not on* short sentences 
(e.g. , 2 or H words) 
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-Generally speaking, Research has suggested that short-tern -emory 
processing differences observed between lonr/nrp disabled and normal 
colllege students ar^ larger with<worri-li*e stimuli than with nonlinruistic 
stimuli such ?s dip.itS (s^e I'orden, in press).' therefore,, two k'inds of 
wprd-like stimuli were selected for use in the present '-study : Printed 
English woi*ds and logorra'phs (whole word synbols) . Th^ Jogorraph stimuli 
differ from printed' Fnglish words in at least three important ways: 

1.- Losjogrpprhs should be equally novel to both groups of subjects; 
while normnl* subjects probably have had greater experience with 
readinp printed rnfcn^ wor\dr (Jnckson, 1°> p ^); * 
P. kogographs do'not permit phonetic decoding in contrast* to printed 

r 

Fnglish words (llushko, 19 Qr, )r 
3. Logofraphs are visually wholistic in contrast to printed Fnglish 
words which consist of individual letters/* 
Pf Thus to the. extent' that wonSs are difficult to process in short-tern 
memory— because they are less frequently experienced in reading by. disabled 
learners, they may require phonetic decoding, and they are constructed out 
of combinations of ihdividual 'letters — a Population by Presentation Mod* 

interaction -wa^ anticipated in this study. That is, performance 

/ 

differences between the groups should be largest under printed English word 
orthography in comparison to logographs. 

Finally, provisions wjre made in the study to manipulate "the 
neap in'g fulness of the sentences presented to participants, the comparison 
.of meaningful versus nonsense 'sentences was included to evaluate, the cfe^re^ 
to which learning disabled s coll ege students may differ fron normal college 
students in, their ability to use the semantic -content of *the sentence to 
facilitate encoding, „ - 
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Design and fubjects 



Method x 



^f?r^ 4esign of the experiment consisted . of a ? by ? by n by o by ? 
factorial with the^betwe*e\ subjects factor of population (normal vs. 
learning disabled) and the within' sub je*ts factors of nean'ingfulness 
(neaninr,ful vs ; nonsense) , 'sentence length (2 vs. '4 vs. * vs. « items), 
presentation node (words vs. logographs)*, and trial.. r ourtVen nornai ' 
college students fron California State x University at-Fullerton and V\ 
learning disabled college students selected from the ^anta Ana Co*nnunity 
College Learning Disabilities CeViter participated in the' study, ^he 
learning disabled subjects had WAT? scores ^b^ve fading level^ - 

estimates provided by the-feabody Individual Achievement Test (PIATO 
indicated that the nornai college students "were reading -at twelfth grftrie t or 
college level, whereas the learning disabled students were generally 
reading at the sixth grade ^evel. " * 

Materials and Procedures % . > 

Subjects were tested individually. At the beginning of each session 
subjects were given ten ninutes to'stuSy a set of V\ logographs. ..The 
logographs represented English word, equivalents of nt>uns (the boy, the 
girl, the chair, the box, the pillow^ and -the table-), verbs (sit. stand, 
and pyt) f and prepositions (on, under ,Jbeside t and behind). These 
logographs were drawn on 5 x 8 incfh cards and their word equivalents 

^ritten on the reverse'* side.. Turing the ten minute study period Subjects 
were told to learn the wQrd equivalents for each logograph. Subsequently, 

^subjects were teste'd by a paired-associate anticipation method unt*V*they 
had reached a criterion' of twq errorless- trials . During this phase of the 
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study^ nornal college students required - fewer trials (m i ?.?o) to reach' 
criterion than learning disphled college students 0' = U,^), p <r t of t 
Fbl lowing logograph learning, the sentence demonstration task was 
administered. Subjects were provided wi f h t*y prot?s (a pillow, a table, 
etc.) to -act out th'e sentences. The sentences were drawn/printed on r } x P 
inch cards and presented to subjects manually. °ubjccts wer* aske^ to 
read aloud the sentence presented on the card and then, to demonstrate 
the meaning of the sentence. For example, the logorrsph sentence 

" stands for "sit the boy on the table." Subjects would 
read tF;is sentence and then, pick up the t-oy boy doll and position it in a 
s sitting position on the prop table. Actions and object, identifications 

^adlgt by subjects were recorded for subsequent analysis. 

* * • c 

Each subject >ras presented with eight sentences at each sentence 

length. Furthermore, sentences were blocked into two triaL sets of four 

sentences each; The four sentences withi^a trial set represented the 

•factorial combination of 2 levels of meaninsfulness by ? levels of 

presentation mode. Nonsense sentences were generated by scrambling, the 

word-order of the meaningful sentences. Across sub jects, jppropr;ate 

^, counterbalancing tf'f these within subject variables was provided. 

„ . ■ ^ v Results and' Discussion 

The dependent variable sejected for analysis was the number of items 

participants .successfully referenced in. their demonstration of each 

sentence. Table 1 presents the ne^ns for these recall* scores as a function- 



Insert Table 1 about here * 
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of t> e experimental rendition?. >1n analysis of varimc* was performed an' 
indicated that the performance of normal 'students P* r 'i\ r >1) was superior 
to the Learning disabled students '(^ = F r t?;^; r^anin^ r ul 

sentences = 4,*o) wer e associated with higher recall scores .than 
nonsense sentences (m = 3..*n) f f (1 t ?<) = Q',->o ; and recall scores 
increased with sentence length. F (?,7 P ) = 11?. 90 , all £s < ,001/ * 

Of major interest , however, wore the predicted interactions with the 
factor .Qf^ population. Consistent with the .first prediction that population 
differences in sentence recall would emerge only at the longer sentence 

lengths, a significant Population, by °entence Length interaction was ' 

> • - 

detected , F (3,7?) = 1P.12, p < .ooi ( ^he^nean differences in recall 

scores, favoring the nornal subjects at sentence length -tjfO', four, six, 

and eight were + ,o? t + .?o f +i t ?Q f and +-P.51, respectively. Thus^Koth^ 

learning disabled and normal collegg- students can successfully process * 

sentences. However, differences will emerge when tV task demands for 

example the reading* of ^ long sentences, exceed the^ operational limits of the 

d * 

learning disabled students' working memory/ # » . % 

The second major *issue addressed in this study concerned the extent to 
which words and logographs would show different encoding effects with 
learning 'disabled and nornal college students. None tff the critical 
interactions involving the factors of population and presentation node wer^> 
significant (£s > .05). This suggests that'differences between printed 
English word and loTgop.raph stimuli, such ^s novelty, phonetic decoding, and 
letter segmentation, are*not factors which differentially, affect short-term 
memory processes of learning disabled and normal students. 

9 ' A final issue *concerrned the* affects of sentence meaningf ulness on \ 
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* i 

participants recall performance. . *'o interactions with the #fnct©r of 
population were observed (ps*> . Ar O in^i^ting t*y>t K oth groups oar t^e ? 
advantage of the semantic content of sentences to^ facilitate the^r 
encoding, 'IWver, it is "interesting "to not* tjn*+ a "ennirgfj/fi^s^ by 
Sentence Length Interaction* was observed, F P,7^) = ^7-.2 Q f £ ^ .'001, 
indicting that the superior recall associated witty meaningful sentences 
increased with longer sentences. This interaction was qualified by the 
three-way interaction of "eafiingfglness by Sentence Cength by Presentation 
Mode,>F (3,7°) = J.1P, £ <\o?. descriptively , this interaction suggests 
that the advantage associated with meaningful sentences the longer 
sentence lengths was larger under -printed English word* presentation than 
lcjograph presentation. " , / 

* In summary, the results of this Study extend our knpwledge about' 
shqrt-tern memory deficits in learning disabilities in several ways. 
First, learning ^disabled subjects performed significantly worse than normal 
si^je^s, 'but only at longer sentence lengths. This finding- extends a 

similar -finding by Cghen and Netley (1<r*«) that -learning disabled children* 

performed ^dramatically worse than normal children on a pnobe serial recall 

task involving lists whi^ch* exceeded their short-term memory spans. Our 

finding of*\a similar effect witfi adults broadens Cohen 'and fJetleyLs 1 

conclusion thrV t f he inability of the memory system to cope wittf an overload 

• i 

is a central feature in learning disabilities: we now ^koow tb/fT this 

// * 

* ~ * /. 
problem is not limited to learning-disabled children, but ra/her persists 

# 

into adultTiood. - - 

A second important finding was that performance wa's equivalent ^or 
words versus logographs. This suggest.? that decoding difficulties rpsite 
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in the assignment ofV^nin^ to visual symbols, -regardless of t^eir 

orthography, T n* partial r>r , phoneme ^e^nt^t i o^ is not i-rlior^p^ as -n 

significant factor in the ^earninf disabilities of adults because , * 

locO'iraphs are assipned neanin^s i^ol ist lcnl 1 y , withou* r^cour^e to 

individuals-letter pronunciation, • Finally, ^eanin-fulness- did not af'ec* 

_ the ability r,rt>ups differently, ^nt is, the differences in p^r^r-imee 

were of the* sane magnitude for neaninp.ful ' versus nonneaninp ful sentences,' 

thereby ruling out any differential integration of the overalV "i<*nin<* .of 

sentence's to aid senary by l^arninp-disabled and nornal c^llose students, 

T n conclusion, the/ results support t*e notion of a short-tern r^ory 

bottleneck in learning disabilities that simply^ reduces the anount of 

word-like* information in nenory, r^ardless of orthography and overall 
* , *• 
effects of leaningfultaess. The deficit could be due to a reduced -spe^d of s 

processing (see Perfetti Les^olrl, 1o?P) f 0 r to a tendency to en^e in , • 

lefes rehearsal, or elaborative coding (see Torgesen, 197?) by learning 

disabled persons.' 'Further research will b^ needed before ue can decide 

which explanation best accounts for 'the shortc^«rn memory processing . « 

deficits of learnin^-disaMed individuals. A promising approach -will be bo 

evaluate the compensatory effects of memory strategy instruction, with 

^learning-disabled persons (see Worden, in press). 
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Tafte 1 



M enn Vunber of Tentonce Ttens ^enonstrated by M ornal and. Learning disable. 1 
Col log* rtuients as a Function of ^entene* "e^ninpfulness, ^n^nre !.en<>tv\ and Presentation 
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